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l««i«arsh ieehnlcpes Inclttiiug- eo r^Asasiv© statistieal treataent 
of data, have- b©«ri 'applied to @d»©attoaal i»robl«s. Frsqaenily, 
s»«sli pTObleas ar® of a rather broad aatmret- 4a®tl.t»tlioa-wia® in seope,. 
« -eoaparis-on mot^  orgaal-aatians, o.r even a stttif id-tibia a singl® ie-
parfcateat of an edaeatioaal antt tet eoverii^  0V«t*-all polisy, m has 
b®«i done ia ttee area ©f t ©stlag, i or iwstaBe-©, these t©€5hnl(f»»s ean 
b« «ppli®i to th© narrower fi«M of a. single sub J est within a 
«i«panaa«»t, t© sadi probl«s a» te l^ag proet4»r@s, emrtdealim con­
tent, and s t^tieat Mortality, thoi^  ths fi^ € of tb.e probla® is s«®" 
•^ at narrow, the ne#d for careful afttiioda a«l ra.tls©r ©© r^«ii®nsi*® 
statistieal tools ia ©oMuetiug ®s©h a stat^  wy toe great. 
At Drak« University tti« departaant of .aatheisatios, ifcidi Is in 
ttie Libfsral Arts -Golltg®, is -e-tasatially a servie® unit fo-r otk®r de­
partments md sell«g®s on th# e«B|ws, the 0<ww®i:«® College re-qalr#© 
two 8®a«8t«rs -of »tth-«mties for all of it® «twd.»»t®, hmlmsn »ath«N. 
aaties, desigiatei Matbeaifttios 14, and .»a.ti«atie» of finane®, Meth®-
aaties 15. Mathaaaties 14 iaclttdts a rmim of basic ailthaeticsl 
operations lAtli woA in »iaple «lg«b» iavolvinf busiueas problesas, 
stresses logarlthos a® a ecapitstional aid, aiwi presnpi^ -s^s little, if 
prerioas hi^  sehool mthmatic-al bsekgrouM oa the part of the 
«tai®nt. Mils o-oarse is es-seutlally preparatory for Matheaaties 15, 
i^ch. deal® with problems frem tfe© vi-ewpoliits of both the investor 
aM the ereditor ia saiA area® as bonds, BiwkiMg ftawis aiwi MK r^tlza-
tioa. 
Mmw uttKl^ ats ia ii© a©31«f« mmipAm ar« i3JL»pr«p»®i 
®i'yb®r ia &r ia»t«Hii#B of »gfcii«aatieA toel# 
Mf«i sei^gfts. ,  IMmm m mil  m dtb«rs.» asr 3.^ aptit t t i« 
f^ t wA in »«i%fe«ati@s aai aas^  ti»i «l» nti sipfpeeiat®. %h® netessdty 
fer i^ i^ aeh .^ aiwiiiat »&i}i«ia,%ittily .in ^ aiding tli# ttJii«r«is^ ing ef 
fr©lbl«eS' ®f i«*»8taiait mi. iimmm,.. ^a,i«r«r %h« re«Mi©«e, .ttt© »t« ®f 
aajfl-ality of ia ih«s© emmm has ^«#a hl^  omr past tm 
On tli« ©titw haii, itt® t© ti® f®l.ativ@|y tiaplt lafciiw of th® 
mfttli«»&tieal. In M&tliMati.ei i4« gm  ^ «m imlined t@ 
fe98c«e l>oi%d ultli 0mm ®f tb® aiii.p»Ai^ s in * £m plA&m 
ar« @hs3L|.@Ei^ i  ^ »i ®l%.*.. Sm«A parobiaiis-' &• %k«m 
hme b«@B ©f mmmm t® toetii th® »af>li«m%iea dj^ arta@»% ani th« Se®* 
a«»« 
4 e©«p» '^®is®iw tiiittk ©n tfe© pf©b3.«8 i«v^vei| fiiwt, p^stteMoa 
©f p04«tkialSy 1©¥ ai^  hi^  #etti@n ®f liw b#it t© a#-
eai^ lAisii ttis pmmnts it»eM, »&ing tts« ®f sfadliaHl® iaf®jmation ©n 
,0«iigii ©f a t«®t t@ :dli itt th« pwfiittiv® ieh«i» seiwa <i«» 
•irafel®# wiuwipiig ®ffetti"f«a«Si ®f t&r aiding 
tli# J.®w bM tli« hi# in %h#ir »sp®fti*# probl«»i pr«ri©tts3  ^
a®]^ i«id b®«iMi«-.a pQint.ef iiitewst# " wittwrii^  tli© 
tiwaigs @# %• pm4g&%lm .s^ haw !»©©<»»«§ ii^ riimt al©«  ^witt aatly-
»i® ©f tti© t®»i idth a viw it» 
§oii9ii«rftfcioa ©f th®®« is tfe», ©f.this tin#'. 
3 
II, Bf.lW 0? • 
©£ hfti.been'i!,. probXai ®f iBfc®jP®sl 
i®, #ia«at©w 4a ms^ smm* fkAr Bpmitit mmlmi&m imm m% h%m 
60iislst«t' i» »Mgr mm»f. brnt thuwifewt th@ litorittaF® tli@re $m 
trmAw •wltk regmM t© ttilnMn  ^ m. tli» »»%%»• ffeeigli %b# mvm et th® 
pmam% .sta^ i« emiimi. t© a ®p#elfl® @©ttr»® la «®felt<wati«s, & tm 
&i th® mm g«»ra3i. timdi©® htw h%m ©itai, ileng idte tp®©ifie ittt-
di®a, 
Qi s®v®a ®iltert.oa -mitd f®i* pwidietijii e©ll«g® 8tt©e«fs, aaa®  ^
asniioiiti rmk im tih® liigli graimali^  @la«« ft® ill® hm% s^ ingl® 
«iit®pioo., Irt;«314g®ii®® %mt wmrms ami ®©31«i# msrics w«m m»f4 it 
laproTt predi®%i^ a. 
ftas^ sea® iis@M#®d th® mm @f % rtgwsstoii ©qaation Mr 8®1®#» 
tiai 4*S«f. 8ttt4®ttts teli^  lerli ¥®r II, lAieh tawslvsi seho®! 
@lA»i mM, algtbra, aad Ojffi©«r Cattil4«l« t«»t t© give 
fe«gt e«j>taati©a ®f TitHabl®®. 
•JTO>tti»r siail^  iMitntiiig %h» ii^ rt-^ aae® of «0W» •meaiiare &£ hi^  
s<^90i ia predi«ti^  @&3.i®g9 ari0®®»® was %h  ^ &t 
fUagtt^ . it til® mi^  effvttiv® r^ itstieii 
i«ri© S. Fr®^eti^  ®«ll®g® ®tt®e®ss. fh® ®f 
ii#®r idtt@ati®a, l$m* 
!»• 1., Pi«®ii.®t4v® criteria for A.S«f. sta*-
Jcai-nai of th® Mmriem Ataoeiatioo &t i^^ efitt® toglitrar®. 
ifiifs-soo. im» 
,^i€ling®r| Wimm W. fh® |ir®ii«il©a ®f e«3a®g® ameeesa • * w®-
wmatf of r«t®ai fiaiing®. i^wirBgJ. ®f tii® Aisotlatl^  &i 0©i» 
l®^at« Esfistrar®. 
4 
iii as sAt«!*«i«b test, a*i4 
$tsAB awrag®.®#  ^
la rmiAmim .@v®r'» sij^ ytar f#ri©t ai th% Baiwwiti' ©f 
ieiiglMi?' Ifcat ei^ inirag ts#t# witli a «ciieal. • 
graaS* .«t«r«g® ®:f with a ©slltg# grsi» swraf# $»m %• fc«at |>r®ii«ti©a. 
it' Mttkmr imm& b®iw®« pps^ttiT® 
varii^ 'l,®® mi ®f .a#i0l.as%it -stt#®®®# vsjled fim y«ar i® fear, 
©a t.li@ ®th®r nMXy^ pa.® e#@ffiti#iits ®f •©©«p»Xat4©n with s<!ii©i.as» 
ti# 'W§®ss «i nrnMrnrntim &t f-»ii«tiir« iraii^ l,®® ir«r« 1»8« vadl-
«ble £rm ymr to .y««r. -aae ©f M.s wm that 
sIimM fee WM- o»ly nMMm eiaiitr ®©ll«f«s ©p 
AjMg sts®4l.»® with i» B»tii«ttatiei| 
s«s® pr«^eti®ii '©f a®ltl«t(Wat la AwiTOtaa  ^ taletttot £m 
ft grm^ &t WiAm9%m simients ani fiwisi th« Soafemtiw Smrrof feit 
ia la%®B«fciss, e@ll.eg8 &i«ia«tioa B®a*€ S#ho,l«tie 
||^ iti«i«' f«itHP«yfc It m<i «#s!T»@t@4 ^tsdms tfe® »®st effeetiw 
pwiiet^ rs-, ©f 'little or a© tala« w@r« of wifeal 
iMlit^ , muAmT ®f t@i»i $f 8tttdi»i|, and' 
mme^ #f tiM sia@d stfewl fr»teati£wi» 
liKri tLm Oiffersat lem%s mi patt®fas &t ability 
mmm&my i@r mmm» ku 0f@^p«ti@ns» 22ilia»li4. 194S. 




that algetem eours© narks, 
»d aH?-e#iJL«ge averages were »»s«>nablj effective la predietiag eal-
culms »ail£® at lom, Stat# Collegej md that high s<ii'00l 'averages and 
tli« Amrijom Qmrnll on ^aeatioa Psyehoiogiesa. acmiiiation (,A01) coih' 
triMted mmmA&t to pre4i®tic« «ff«eti«B«sa. 
Ia a stm  ^at the University of Or«goa ia IfJO, B« l^as» lUfMi 
Mietoaelac®  ^mA.'&A that average »eh®©l. wrte in aH subjeets was 
tti® l»8t aisgl# f«tor for prectti^ iisg suecess in mllmge iaattt«taties, 
%®f3r further e.oi».M.ed that |jreMeti<»i of swee#®® wa# imeff®etiw 
«8if^  sffloaat of hi# traisaifig in wt!i«atie% av«rag® high 
sdtool aatti«iatic8 aark, averag® feigli ^hool mrt: in aH siii»3eet®, 
rmk on. or ai^  co«bii.mtioit of variabi«a. 
Oa th« ©fcher hand, acljiev®»nt ia hi^  ac^ @ol algabwi eorreda-
ted hi^ «®t isith college algebra sabisvwient in a statiy by Marirtiall^ . 
Aligebra aptitoS© aai gefjerai intelligene® raak«<i next in order of ef» 
f@etiv«i©ss for prediotioa. 
I©s«aol£  ^ d@v®loi>«d » initial regresaioa sqaation idlth five 
I.r«id«r, Orla«d® Qlark. Inters pert-aining to edLealus aehiere-
a«at* ORptKLidh«d PlJ.C. Thesis, Iowa. Iowa State Oolleg® 
Librappy# 194f. 
%oagla8s,, iarl E, aacl Hioliaelsea, Jaasie M, The relation of 
iii^  gi^ ool »th€«aties to e®ll«g» mrta aM of ©tber f aotors t©- eol-
lege iftark® in a&tiiettatic®* Scbool Seview. 44? 615-^ 9. 1936. 
%arAall, 1. ¥, Sraae fi^ tors whieh Inihmmm sueeess in ©ol~ 
l®g# algetera. fh® lsth«atlo® fe&eber, 32tl72-174, 1939# 
C. F. liatii^ ties f>lae«ent at tJi» University of Or@» 
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tlie lis tfeat ttst'ti tli« #f «3q»ri«s« is «©3UL®g« mtkmf 
»atiw.®ii the • fh® e%«sls«Bt Inwlvtd sttt<4®afe» '•wi.Va. a uttlie-. 
nsL%im thot« wtifedttt aatbeaatiet• lot ©nly dM Ke &m*> 
tlvA® til at til® sli^t galB ia %i» ia fawi* ®f tfce aattieaatle® 
grott|> ms m&% sigaific&at, tet p@»slbi@- practise beiag a. 
.t©r Asa a Mimitm tmt-waM' aegllgiM®. 
als# di®©w»#a &t th® la@il©am Ceuaefl 
•©n Mmettlott P8y#i®l©gi®tl Eme^a&tim (MM) m. <&m ot th« t©®%s Im « 
»g»8s4®ii soAisAtion for la aai^ ^mm@^SMg &% tmm 
St«t« ®©M.«g** k wteatl©» t®st, «d % i«p.rtoentia.'t«®t givtn during 
th® r«e£tati©n p®rl©4 *«©» tli« others ia<?.lttd«i| h©w««r#r, «nridme» 
ia!i.eat««l^ 4I»© lutter, sl««, t© b« m @ff«0tiv« &» rtgressi©® 
•^ ticHi iA%h ife« fi!«rtiteatloB of vaFi^ 3jei». 
Althott# wt tniittlf-- in agr^w^st an to detail®, tfce ,f®i^oii^ 
stadi#® 'iaiieat® that a®«ng- #tfc©r#, so* meaiiir#- ®f hi^ sefeoel adhl«v#» 
»eat, .Aei, •aawi 3^M«i®nt t®its &m ©f vaiii# iii' f©r pr®d£etl©a 
•®f itt e®lleg« »&ih«®at4e.s# ' 
la esntiaatug this mvlm of litewt^r®, aiteatlon hm b«« 4i«» 
TeH«i t® stmdies iafsiving ® a '^jrfatrttA preeMur®# idLtli- «^<teeational 
• Ifl^in W, The wlatieaAip ©f tfe® of Math®»ati@s 
t© tli« MS Psychological li»aaiaftt4©ii» S^hml 5®l©n©« Mi 
l»th«i«ttes. •43iSm*.§a2* 1943% , 
%ob®i%s©a, Fr«^» ©f tit ai^h«aatl@s pmgmm 
at the Iowa, 3tAt® 0«ll«g«« fM Isthaaatl^ s f#a«fe«r» 36«296»^g* Wk$ 
i 
UlttatrstSag »«thod8 ia sows tftsw ar# typiedl of ei»-» 
eatloaal st«di®'s of Itiis aatmr««. • 
A 'atu^ ®t th« 0f • «la«8ifyl^ atudiats 
iafc© thr®« «®®tloas hi#,. and low ©a th« basd# 
©f g»i#s ia mUng® ©Igefefa «ai trtpaaas'l-iy wim »|®rt^«4 ly 
at •9aiv«jR0A.%' &t, Ulln&is*, Qi pa.iMmXm' iat«rest was- the ael^td 
aswl t© amlli# ef iw %© a p6irt4<mi&i* ia®tfwtc«r* 
To aeeni^liili fcliis, #11 setiloa# »8«tt«g at a pikirtA®*iliir lioia* were in-
III® iwl»et©w lawdfti, ilfer*® tia*# « e<sttrs«» 
iawiffi af« ©feviott®,. aefe 
t® a«aii®tt d,l®®tri«t^«i t# #%ii<i®aii«. fh® «a®i«ray»®ftfeal 
gmmp smsitM stede-nbs m %b« hmin ®t plAemm% tetis 
'm& tht ©©,atit»l. ®f ^4m%B i»t #@eM«w»4«: 
edl. miosis @f » %mpmAmn ;®f ttit m*m9 ©f Wfei® in® giwipt 
m wi%i. msAml§ min%siimi m tesisf 
mi itgniflewi# ®f gflns ms W s^r®»iia« gala at & pmw 
e«at @f tts« lii^«8t »#«ii 0»©r#. 
Msiti 4a<l la i^ iiiwd tlassts. ©f 
high ©fewAiAiy im ©f 
^0^w,: S, I«l«. AS in el&t-id.li«at4®a ^ s^«lsii%« 
.ia fh® ll«tiii»tie« f#asA«r, 24t^U^423# if33,* 
Ktitoa Keys, Noel, m ®i4a«it ia |j»» 
jjil® t@ tpplf ®ei®»iifie prinoiplei. S@i«i®« liafaM.®a# a3i|Sl'->3?©. 
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1 
mi wifel« %M fii&X4 @f aatfetaaties ms. %lti^  tiseatsti fer # Ex-
ip«fi«eMlial ani @©at»l.- gimips: w«r«, »at6ti«d f©r perf&mmMm on ©«• isl-
ti&l t®sfc ©f liAlltf %& Milt® trm slf« p«tea««s,> 
@f slad^rts in «11# 1fc« gvmp rts@«i*@4 spseiil iastnif-
tiona in pr®fel«a aaalfrf.® l,»aiiitg' : ®©2»t4©»», Analirsis of r«*, 
*|is of lh«-«M|i«'iia0Rta ®0«f«ri«®M «i ata»« 
iai^ fiw@w lis was ala©- «»i® i(g pMlrixm 
m tto® t>aiA» 0f «mm& ^mA &§«!« Q&s^rixig mmmw ©a tii« 
• tea# ©.f th@ f»i^ lf^  ®iEp«'i4*«ttts w«.r« ratiieT e«»felly 
4«si®»4 ai^ ®® pafiiiial&r %m b« »i# ®f, th® m 
it -wyM# •«•••% at Mwt ©f '^m ibmii. iafslwd us# 
®f «#r» i%«fei®tieaj. t®tfe8i.sp®i %e «t, »eli at 
aaalfsi# of mxtmm^ wi 
©ai'df th® mm tr©«bl«®o«» <iiffl»alti«» ^eeftsional^ly aitaiag in 
til# »f^3ie»ti.®a. ®f wvarisw.# aii«%fif t# «#itati®aal p?®bl«»8 is tli« 
«att«r ©f f3?esp«a«i#» in ti« smb@i&s®ifi«afcl«wai. Siat# this • 
«ir«taalltj mmnmd in thia strndy, »tt'«iti®» was dir«@t«l i© p®»sil»l« 
«#tfeoas for »©l,iati€«i #f ill® 
^ueck, 
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II 
tfc® it«* mm ia tfitir t© tfe« ®t tii® i%«a 
t® l»#%w®®a lew feat higfe 
i|i«iwr»y nfsliitt®® tmm %tm pmlixtimw w®rti m it«a wwi 
vaJlttAl® ia «affi«i£bla%|j^  Im 'tliemgi 
peri©iiii-«ptiii«a de«M»i @tk#rsii.t% %t ii«i vm lmlm4<@A 4a new 
Slit p>®ii«iiT:® wm fettilt ia fmr pmtm Pari I|, tstiaa*-
tiw lAife wilMpl# ©h#it® tmp&m*! Part 11, 
t.io.ii® Sawlslfif f ««il K»fte arasi a wiMm Pari^  IXI^  siapl* ®i* 
g#brai# wi with »tp©as» t® wrttt^aj Piypi I?, 
eeii®«pl-® idth aaittj^e ^soiw i*sptiis«# 1 ®«ir et tli® %«at 
ia istelttdM ia tb@ 
M afp«ai^ fefst fim sia a^liriai-stratiini itasdpsiat t@ th® 
ttKt'i® ia 14 m tarly ia l-h© s®»8st@p m p&siitelei 
tfe« %mB% utm %h» '§mm4. nl&m aeetSng &t ®«ii 
of f §m%i«m @t %ti® awitjp w iit«i%'.®iidl,ar e'enditiens m pes* 
tible liisiNi •fa@i©.ri It®' «©ai»liiid» Sie ®f«® p^mm aa»iiiist«rei , 
a »t®f w«t«  ^ WM m®®4t a»i Af«®ii©iw f#p prmtMm w%m m 
mmelf i(i#»ti©ai m p©#sitol® ia ®«eii tettitR*  ^
Sf®r«s ©» Ihe t#»t w®r« in f«iwii a. pwdiiiiip® %®f% 
%e%A •«»!« tm mA r«f«.iT®i t© m sa  ^ a fmrfei^  i«ift 
seor# tm »«li itttd»a% ii©i. -twligBSia^, ?»*%• JII| %•' Sin®® .F«trfc 
III itttlmdM wiort: ia ali«fer% it® «fflRiillt«ti« fiMMUl®ti®ii ®f 
®tiid®ats 9A.gh% 'b® <p«iifi«i to ia 15 witli©«i 















wad®r ear®fttlly eenti l^Xed eonditlens. flie scores froa these tests 
wstre weighted 1, 1, and 2, r«#p®etiv«ly, c«rr®si3@raili^ to th© wlgjit-
lug tts«l by instrttetors ia- dete'ialnla® final *aifes ia -tt® eomrse. Th« 
total wetghtM @Gor« was defiuM m a measaro of aeM®*«ent in th« 
eour®e 'and d«3ifBat.«d .a# varialsle I» WmmmBAry data wera^ availaljle 
for US ©f th« lif ©rtginally #»re-31ed la tti® course • 
B®8igaafci»g m th@. #8tJ*t« ®f faad. letting f, .y^ , jej^ , 
3s^ , mM. repre»«iit tb« i»*iatiea® fiws* th& resp®et,iv« m®s»» of tfee 
vartafeles,^  th® linear eqaatioa 
'3.ca) 
fielded, aa estiaat® &£ I f©r » partieiilar atttd t^tt the resp®etiw 
ini#p«EBieat »ariafel®s f®r tli« stii,<i@»t wsw ttiii«r the assa t^im 
©f Untrar r«latioartiip.s «KtstiBg aaoag th.« •'rariables# In dsTlatioii 
fom ®<pati©ii (3,01.) i«a». 
.: fhm l«B®t linear ©stiaate ©f y wm d®t-»raia«d the sm ©f sq»ar®« of 
th« re-sldaals, • W^)'». **« ^aialsei, as ^ -^e least-sqoaiw# 
»©tliod, giving th« follOTdng wmal eqaatloaa.! 
a^y -
Zxjjr - b^Jtj +  ^ ^ 
2 .^ e •*• 
tlie »ee«ssaiT sww .f©r th« aSaailtaaemit aolatiou of thes.« .msmal 
li 
©qpatioas art shew® i» TaM.« 1, 
fabl© % 
Data t&r 118 Ste^asnt® 
BaroUed in 14 
farii^ le S» Sm. 
2,<XI2^ .5:51 10,471.746 
13,B3.356 1,091.797 
a3,646.110 4^ 
* 2 n,m.33% 
i,15%5«.3B S6,162.11f 
2,6^ .f66 6l,721.fM 
2,,^ .3a 106,C 3^^ f33 
V4 
file ©ffiattaots tfams 4®t©»iaed $&m tfce }p® i^r@4 regreasloa eqtiatio% 
dwiatiott fo»i 
" .mmm  ^- (3.04) 
Slailarly^ a mgmmmim ©Ration WM dw^loped asiiig thi^ v«iA-
s^l®®.,. onlyj imrtial »eor®, 3« |^ Q-sww, aad' l#»8eor®, as^, fho 
vaatag«- ®f tfe© .f©mr variabl® »gy0»»i©» over this. ttn-^e-^wlAWL® 
If 
mgitmnim p®re#niH,« raiik, ma t®st«d if 
(3.05) 
nik&m .. 
« awlti]^ © ,®©w®lii%4#» uttfe k variiM.## 
. yA%h k * i ifiii^ abl«» 
fliS'tala® of F wm far .stpElttt«ra«« wlHi C )^ aad te * 1) 
i#gwMi® ©f trm&m* 
fh« foifl^ iag pTOt»Aar» was 'i«tii»Jt84 'su  ^ s, vafiftbl# <liw9»ri»l 
ito«#rtr th* airmtag® @f r«t®i»liig ill® mslaWte, ®r at tot oaMji 
t© diseasing iai« wm »t 
fable 2 tli« ®f r0gm»§im i«vel(^ ed fm ifet 
vailotts @®Alimti®ai ®f irariabl®#, »t witii %®«@ %M ii§a.im9 
f©p 3 «ar tatt® I w3.ti^ # @@rr«3jkt4eiii 
aoeffiei® t^ &{ I^ r®sdi#m 
fer five Ccaabimttens ®f fariLaM## 
 ^ '•• •" • - • • " •••' '• "• ••''V 
#f . . • .. ' V ' ' . . . . 
%• %%# % i4ffS6ilfT mmm 




' fm,9 3 
of Bata 
for Aehi@*-W8«t in laihaMtie® 14 

















































WSM. 117 x,U2,m.yi 
«« Sigiilfis«®t at X, p»r la¥#l 
trm Urn f&rtQus ecintoin«'tien« of - variables and f valws eaa-
by fowttla (3.©5) ii*i^ t«»t» of ai^iifieaae# -»f th® advantages 
to r®taiatog %h» inMeaMM varlable-s. 
fhe ii8®fmlja®»-s of th® vajpioat ©o^laatio-i» ©f variables in pr®-
dietii^ asliie*«»«t ia Matfeewatic® 14 is iniieatM by the E<s ia 
?aW.« 3* Th® P vala#® for t®»tinsg th-« advantage da© to retewtion ©f 
a  
& vailafele &m all MigedHumtf nitti th# «3i@®pilo» 
ei for rstoniioa <s>£ .tp 
. , ,,Swat3fi8ti^  tht i^ attlis of, this friAeiiir® ^as® M tli@ 
,ih® i©»i atojp®, th» AiS 9Ami 
iiiiig ela#® wmk t#' eeatiAlmt# a»t«f4'« l^y t© 
•pr8ii@%t©n,@Jf latti«iAi@s 14 IhiX# th® iaelii«i©ii ef tli# 
ASI t^ smr« ia.tli#. pr^ ieiiv® %k» w*itipl« 
gala' wm &£ m s,M th® mrk^iw^ 
iM asin® milifel® it ©©nsMiapafcl.#. %ia aay 
«itli«r that %h» is aet » tsiisfstteiy »«iMSttr# ©Jt i.Mlity t© 
•r««i syflwl #r *b«% tli» fc®^th«»is -©f' fmr r»aiiE® 
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I  I  
Part 1WI awti# th® of peisiiil^ i«flei©ii@y. ffe^se -$tw» 
iiaiti rm^fim i@(®» ®f M feiJHfet ®r hmlmt mm 4tsl®ftat«<i 
I&l® gave a of rm l^tj'hQ f#r 
e«|. ©f W9 «a«iU.«i ta tls« e©ttr»t. ifpreadsattJ/ b0 per emt #f 
ia piwleiis yemrs htd aaiks ef D -©r f ia Matli«saati®« 
U.-
mm »3.r®s^ «iir@H»t ia aw«i s«eti@iia of the ©oers© 
vbm tti® jpr«iieiiir@ t«st wm ^WLnisterei, fh@ s«tioRs w»f« 
%«a^i Ir fiv» .iliff«r«at Im ©r4®r t© iswi.r® raniiMitss 
@f mXm%im irm ti® iM8ietioa»||, th« pst-eatiail^ isfieieat stMeata 
fKW'all atftioBf wBte listtd alphafe@ti®a3Jly and jaafesred e«a®t«i^  
ir as® ©f a tsdfeie ©f rmim aoAtrs^ asKl^®nfc @f tlie 
33 t^© tlie nas^xia t^ai giwttf, l^efe was t© r«#«iir« 
ilt® Intarii^ g mud ,|3 t® th® eeatr©! 
St«d®a%s I® ih» ©#atf©l. g««f i«w- »©t that they bai •!»•« 
pettattaBy d«fiei«t» All inslttcaisg tfaas® la ' 
ttie «3^ria®atrai grs»fmm idl#w@d th® awal' pri.*ll@ga &t a«®ttriE® 
Msiaiaase irm m ia8t»e%«r mi-tAM ti»ij % T»®orS 
wm i«fie ^ «atfe iast?m®t©r @f avaiiii^ -hiwi^ of ®m®fe 
b«lp andl til# 'mmmnt @f %im af«at witli kirn wm mtM, Mad sa@h tin* 
for asf ttwi«at ia ^tii©r %li« ©ssperiaaiitsi ©r «@jQ^r©l gmv^p l}®®n 
©©asilTii, tti® wenM h«?f® h^m ais<palifi®«i tvm the wg>@fl»a-
tml stwilyi hmtm^Tp ' sOmm tb® tmdjmm te^al %ia» listed for gtr»-
4«Bt wm ©alj tm hmm^ £m, *.h» mttrm this •Hmt wm m% 
mgmAoA m Jj0|»©rli«fe. 
25 
Sit flasjjertissntal. grmp recaivad '21 hoai's of totortog, assist sue® 
dmring the 4 siose record to %h» tiit©i4jif • 
s«®#i0iis was ascif, and asj sttidsiil. absftnt aor«,than,10 seasiws was 
iroppei, froa' the gjfottp in the analyslg. of th® results. ThKsu^ ai«» 
.^Bi^trative ^mpnr&tXon, rather mmtmt prestmr®- was aaintaiaed 'to 
iaaart repOLar attendsne# aisigat^'to ths ©a^jeilasntil grmp* 
Every ©ffoA wm aa4# with feeth the ©^©.flaental md eoatrel 
g»ttp« t© ©aeourage th© stMents » assigned't© rwiln enrollM in 
tl® eowrs#. 4t l@a®t »ixt«®ft gtwltati %«re lest for tts© in th® as»-« 
lysis - of resttlts be©,aiis© it was f©*m4 ifflpagsifel®*, f©r vailoas reasons# 
t© s#sar® all oeetsttry data* for iaatsiie*, A® scores, sad pere-eft* 
tile rank in bi '^ a«liool gratoati®!! «la®s, Tail«fcl«s m ^ich eon* 
trols mm ^aaiataio-ei tferoigfc um of ©»¥&ri«e«. w©r« wbt&iiatola 
for them ®tM«ts.* i®^lt@ ©fforts t« »iiiitalo th® 
wmiMn iwiftdl®«i tjatil, at th# ©loss @f tli© s«»9st«r, li sttti«it» 
r«aaia«i in tli@ ospeilaeotal g?«ip aod Vf «tedMt8 in the ©©atroi 
ffowp ©a whaB ill ii«8®®«ai:y 'data i«r« «¥j^latel®. 
Th® awatetr @f st«i®i^s avuilafcl® f©r analysis ws likely t®@ 
•jMiOl t© ^ve deeisiv® r ©suits, ^mm tMs' weataaHty had hmm 
Mtioi|3at«i and att«^t@ aarf® t© frw^ot twa-sy loss #f students* i®irei*» 
thtlftss, th« «!^i4itsatA-part @f tfet stuay haa b««a d«8eilb®d im d@» 
tail 'tO' illmstrait# l&e typss ^ plajsing itud ©oatwl that @aii fee a|>«» 
plitA to tK« »«aeiiiiat OAVtm Mt a©a®-the»l@s« iiipoHaBt <p@@tio»s la 
th# fieli of' ®4ii«atS^a» la tkis ll#tt, tht f@3Jl®wii« atialjsii Is pr»» 
M • 
§• Aaaljssii^  E@'staits ef ite 
A pmUaiMmtf Imptftio® &t th« tMrtaaiiea- «0©re», tg 
f@r %h® 1$ 8l.iM#ats ©f. the «gperi«»a4i3l ,gr«p mw4 %h« If ftai«iafes ©f 
th# mmttoik gmmp a »»«i vsl«« #f ih@ ©i^itBental.. grettpji I41.*8t, 
*-« « «®aa tala# ©f 110,11 fer ih® 'mntml gwitp, While thi« 
wm aArm%M§9 iM mhlmt^m% ia tmmv ©f tfe« «i|>«iia@iital 
ife wa® iwt ®@, iisae# »mm ©f, mtkmrn* 
titt '14 ifm iAi©li sti^tuts wsr« ail®®t®A iavolved tim 4iff®wmt 
ia#t3rtt«t®Mj| %h9 ,p@#0ibl@ dm# t@ iaftswsiefi ksd i® b« i»llifl®4. 
If ffiifht als® haft l««ii j»»sifel#, ,tii® wm^. stleetisii/iawlired, 
t©' hsm gf«p lA'tii p®©^e ©f 
ability m mtlm%<b€ by hi# seh©®! p#.f««rt,il8 r-ai^, f©r iasfcaiif#. 
Bitt#, m 'issly-sis ««® ©f eovmlaae# ©f tfe# wti^ited taEiaiaatioa «8@i«8 
was mmmmmf, ©entrollii^ ©» partial' p»il«t4w •etr®,. m& hi^ 
«0Ji@#l pti««iAil« mie# Cofti«a, ®a tii#s®>arfciettlar'irarf..ai»i«» waa iaii-» 
©at»i by tfei« i^sftlts of th« woric ia •rngmB^im an^ysls, 
M i»@^at«• ia eof&ilsi©# m^&in m& %h9^m%%«r of «»• 
••fiA fp®ip@w!i«f ia tfe«' «fe#l»tfiifi©atio3a® #f t-li© ®3^ria#»tal dtsiga, 
aigB4fi®s»t r#SMit« mm net fe®eaa®« ©f" the »®il mm* 
%«f« 'ittili® iw»,gf©aps.|,, tli« taalysis tt»S®r th® «©aditioa ®f 
f.r#ts««0y in tfe« taktlas»«« »t « .ciisettsaei 1  ^ r®a®  ^
f©r aa ,^roxl»iit« mMttm t® tfe® 
Fi4» ieltttion of the am^lyils of Tariane# and e©-
•«iiuie«^ ia the ,@a*« ©f miwn|tt«l «r di®pr©ij®rl4<&»ie i«Mto®rs of ©bstiv 
"•ml-ieB® ia .th® p. 43-51. Unpul5li«h@tf Ph.D. Thesis* liim«» 
ii.f#li», iniwjRiity ©f Mwiwofca M-tewapy, lf45-. 
Hi# f©ll0idag «® mmmit&wf ia the astliei 
• • 1, nynl3«r of  ^
i • i, 
Xg|% • %his ^Hi ©tei#-firatti6» i» tt# tiibela®# (s, i) 
2»8i «• C« ••!.# •••••# ,Pl» .iwrtbtr ,®f «bs®rfati®a» of 
«• • • i 
^ (i » li ®f ©bs«ry®,tioaf, of 
i • ••: «!©l«wi » 
22S»  ^• 2i^ .« • 2 .^4 » a... . * »«i]b»r ®f ©b««ffati©ii» t A 'IW' 
si i i 
i • §ji4. 0 ill® a«ii» wmb®!- ®f »fca»w*ti®atf ia a •, 
Xgj, mm ©f ••wi^J.aw %$i i) 
•  ,  .  t . . .  
m 
P 
^ , 2S»1, , SSg, • 2^1  ^  ^
*•• *  ^•: •• • gj,. .. .. *.-i4.....". # til® • -«i * i#8»ral mm 
t p m 
mf • . m 
2p^«it « 
t - IJLZLI ] »• •«. #f iqawpt® ®f 
• ajgi^ . • • • - fKa-tlie-aufeQlais • • 
' ' »ett im ismb@Id.i« Ci« i) 
m 
Prm'04mm mdwr the hypothesis ®f ftgoiia fr®<pe»i«s ia 
til® 8«l«l,a»e®s of ttie ptj^ Iation MwXws4 tk& £&XLmdag <istimat®« ©f 
mm ®f i^ »es fw tlf£®r«rt. iimMtf @f v&rlatitnss 
(i) e©ii«ftjp -5..)^ - C4.ca.) 
s • • •' 
; {2).Mm,. ' pCC^h - x.*5^ * pSft .*» • (4»02) 
. -i • ^ • 
0) Mimu, (4.93) 
, si 
(4) ln%@rmtimg mlmm 
fi 
a,,l?. C4*@4) 
SIMlar i«fiidtioas • &r© irall4, iiweltlBg another Tail&bl® t fw 
®f proiaet®* 
•'•i • 
U M )  
• i— CS^si#itt • , th« mm ®f 
• 'a  ^ % • a .^ pr^ mtts fer th« aiib-
Mlmm i», 1) 
at 





(3) within, 2Z«",t (4.M) 
(4) Xntwaati^ , ealnm kjr ivw. 
0i - B I 
C4.®f) 
fm t]|« sf ««pA fiNii|a®af4®» i» 
®f tlt« p0]^Aati®%"« ®hi' sfaar® tfiiittie® f®r « t«s%f 
with (ft %}' #f fFt»i©a» 
f|i« i&rmtlm a-fftar am^&% f^mdiable .t« « p®!*-
mn witfwrtit »gth«ati0A 'Om wuli t© mi® ihi® mp-
pmsdmtm t% is iii%@r«»tiag %© m%9 ^p&mt Aigsifiem* 
&{• %h« vikritftts ®0tffl«tent® @f til® .«» tf ifHwWfs im Isfi 
mm^9m of tit# C4*@3.| to- iriaiwlMifiag tAi@ ssi^ i^ tian 
®f •apeetii^ jft«<|i«i§4«s la %li® -pepttlati^a. 
tliftt & wm d«fIb«^ m %it» mean wmMr &f i»tos@rrati@aft 
tm. a 0«|ie3jitS| f, hmmm the »•» nf 9h»%r9&ti.m» 
h? - sc»«i * 
s C4.10) 
3® 
per «ia«e  ^ia -defined as %h# iws im&'kvM, 'Thsa, 
-the eatimatt ©f ««» ef tipare#' im mimm., th.« fait#? ^ -wighif 
9m%%:fm of the «w i^coixilng t#.-the aeta .aartse-r ©f efeserratioas idtto-' 
in taefai - - ' 
Im a -flaii®' imhlm, la t4i« ®f the mm of f^3?e-s f@r 
the fae%©r weAghis ««®h %mm @Jf th® »«» ateeriiag to the Man 
awnfetr ©f ®b«®rf«ti®B8 withta mmk mm* 
-a# fa®*foai* 5 -. ykluk w^^stats it ratJto lNtiw«a ®«« mmSmt 
- - ' -
©f ati®iiffi isHtta a «m%»las« «i tfe® witltia a parii«tilitr 
sateelass t)-, appear® ia th® iwivatlos- for th# estimt® .©f th® 
W|«ltliin« a* ©f ®faar««. aaa, taeh ««.of aqoares i« 
to this rati©, Aiofe t#M8 t# •ftt.allat tl» «oiitrlbatioa &£ 
•«>h -imfcelasf t©. this -rarfAtion, 
?©»ila (4*®4) i« r«s#ly m^r th® «i<iiti^tf ef- «r» 
f«tts,j| idth tte# first taia ®£ th* l.»t% i^prttsiitii® th© »t®t-al"' 
mm &i sfoar®®# ffeis .•iiitii^tj telit ©nay wttts 'tli® faetor a M^aiB 
if«Aghti»g til#, t©iitplbat4®a t» tills wtetal" f^iatloa ®f tie -rariattf 
•witli'ia. 0mk mh&%mm, rmpmttml^t 
All ©f tii«s-» f©r«g©li^ fuete-ra $,m *8sti»td te tJi« 
hm% minting imt&m raaiily avaiiitolt tor «^«liateg th® iw^y® ef 
®fes#rfatt0tts withla the rwuettiv# .fattgexit# $f tte« 8«^«, mndar th® 
l^fp©tli®»is (&f e3^.«t@d' «^al fr@<|si.®ii®lfs in th-@.p©paiatS®a 
•a® teaalt 4ftta f©r M «ttt4«i&# is th® mcpsriM^tAA 0mtp md 
th« %7 stttd«^» ia ttie-e«ti^i grmp stm 4. Oae^-al 
fre^saeitg ia th® i«fc®laii«'ifi®«ti®iii art »ppmmA in te® 
31 
Intel# 4 
iatft for ^«iriLa®aliai. • 
• mA iitwpS' 
iiiin imiiiumi i • _ri ij 4iHi|gM«HiM«MM 
S.  ^ ^ *L ^ 
1 3 44. 37 #" 42' M:. xm 
i 35 'SS m • •10-46 $3' VB 
B 25 m •• 'IQ 3t, 2:10 
n  1  m '  m  m  ^  m  m  %  
f » li 49 f 44 43 144 
• f, m Jf aio 
III « 40 5 145 f m IS 76 
f 30 sa 105 
• IQ 15 45 »2 • 
• If • 4 34' 30 ft • 6 3f S3 ^ 
7 40 19 36 i 46 20 2^ 
f f 44 63 97 4 43 10 35 
f 3t 34 247 ^ ^ m 106 
10 56 16 96 I 35 4© # 
rt 1. 3% %k m • ? 35 # l2s 
10 50 5@ a6 : 0 M 22 141 
•• '-l©. 37 •« m 
f H. f , 42 13 m 10 3a a 12 
f 30 34 1S6 
32 
table.• fiiif foawls (4.10)^  th# iraS.-i@ ©f «4ii scpa*-* eaeipttted  ^
tor testily tli« l^p»tliQsis ®f im tiie »ttfeela»s#9 ©f 
'th® pjj^&tiott# wiife a « 33/1.4 ®r 2#|5fl*^ «ltli 13 <4®gr«®g 
®f f3r»t4(w. fli@ pwMMlity ©f ft iht tqwre irAtte at larf® a« thi# . 
tnm revested 3«i«. s»d®r tti# h^^th®»i« mm greater tfeaa 
ft p»w @«atj r®j#.0tloa #f tti« '.hjrj^th®®!,® vm aot 
Qeg^%s,%i&m thm pf®e»«rt.®d uader th®me®ording,t® f®rw»» 
la® (4*01) tliiw^ C4«^)* SmBa9t ^ mi • 
trm tti«8® ''e^pitatioas ®r® fr®«®at^e{i ,1a, faM.® S* 
Q^mrimm aatljsla -proeeeiei »» py«®®Hl.8i J©hm&a' and f»m  ^
with r«sf®®t't# th® testing mA dispesitisit ®f iiife®i»»etioa. 4 r®-
gresslfflni ®fiiatl®ii 'm» d®v«l»p«i f#r th® '"^itliin" iat», «d for "idth-
^im pltt® i»t8rMti®aj» asli^ f®r tis® l«tt«r tt® iata for th® 
tiKj ©omre®® ©f fr®# fabl® $$ fh® sm ®f s<par®a of -ieTrtation®-
fro« ,regr«»»i©« was ©©i|»tM l» •®©h «ai# fejr the fotmlai 
S.S» « 2^ • (4»11), 
fh® regisettif® s®ts ®f ri^reasiea @®®fjft,®i«it«|. feg, i«i f®r 
' «withli3" '•aai f®r »iwithia ]^»® ,l»t®r»®ti<m«» «r» il*« In ta^l® al©i^ 
id.^ ®®«ffi®l®att «0^^t«i lAthia vailiwi®' slasilfleatloas yhish iwir® 
aseied f®r later fh» amtlr®!® ^«i»i »s«iti«g test f®r th® • 
1 ' 4^as©% filiwir ©•* and Ts«©, f«i, f»et®rial^ iesigjai md •s©-
•rarlaii®® la Wi® stttdy ©f indivii»iil <ie?el@|ai®«t,. Pi^ 
eii€tt®tilka* lOi 137-162. 1945. 
13 
Tarn© 5 
Stta o£ Sqttaret Mid Sw ©f Proim©%» 
Aijmated 0M®r IqmA'Fr@«|a»a©y H^ihusis 
- ^ S®agt» &f farjatioa _ . 
i.f. » 1 . i.f,. . 6 i,i, m I d.f. - If 
urn 34.41 3i.34 40.53 
'24.24 ?5a.# 5i5.af. f#.34 
3L,003,4i 3,053.i§ m.m.m 
yt 3,^2.4i $3,m.n 42,?44.®6 If,648.^? 
-4.40 -f6.8§ 131.02 1.44 
S.Sf •9.54 17.3^ 113.53 
-33.# -X5f.33 -441.35' -756.fi 
-80.^ 461.5:1 m*n -270.02 
3^#' m&.3§ • l#003.0f -2,5f7.2a 
V 542.ft -2,245.iS -14»41f.41 
34 
tm® 6 
Coefficients ©f a«gp«®®i0H 
ecHapaiM Mithin failotts Sla®»ifieatioB# 
$mm& h. ^ 2 .  
Mithin -2,017703 -3,S52f7§ -1.609a8 
lithin • liit@rat®tion 
(Eesidttal) 11.3^14 
-.f22f02 -1.407097 
Methods 13T.223f34 -li5.W34 -lld.03f275 
Method® • E««iittal 3.mm -.56ftol .1.3f27af 
l«thoii • Within 
-4.om7^ -3.m4a7 -1.605177 
S««tioas 2t.a7754 S.44^a 
Setiiotts + B««i<iaal 10.553245 .334m -I.153ff2 ' 
3eeti©ns'4' Mithia 2.522S.I6' -1.477058 -1.331#® 
fignifiean®® of iiit#r«tioii ar® ppesanted ia TabX® 7, 'witli stm ©f 
8<par@8 mnder errors of sstlaat® fej (4.11). 
Sine® the iral«® ©f F for th® test &f in%m%&tlen was net signi­
ficant, th» iat®raetioa w*s ©©i^ined with »i«dthitt» f©r th® «rr©r or 
residual^ data, agsiiist whieh te test aaia «ff»ets., as s«fg©8t®d by 




Analysis of gewrwiaae® 
i&t fasting Ittt«ra«tl©a 
®*fr s#s« M.S. 
Intarastioa  ^ • 4 4t#ti4.S4 
Wittil»' • . • .If ft,.64i.47 
Int«r®®tl0ii • ¥ithi»25 ^ 342.»43.3*fS 
U 45,393.37 4,lli^ 34 
g2 114,.40&.3©-- . 
Aii^ 'iist«i|- lat#ra@ti0a 6 4a,512.93 s,0i5.4f 
agtira itsii^ e<fi&tion C4.ll} for o©*p«tiritg tii.t nm^m&rj sum of' aqaar®® 
for eri^ra &i ©stlnat# gaw retalts f©i* ©evailatte© ^aoalyits la 
\ 
fafel® i and tatole f. S iaelmits m test $f alfnifieaae® of toe «f*' 
of sai faMt f iasladait n t®,®t ©f slgaifiea«e« &i «i® «f-
feet® of asftioa®,.' i«4,thef.iralioe ®f F'is 
36 
fable S 
Aitalyais of Oovari.aae® , 
for testing li@thoclj Igalaot Itaidaal 
3ottr@«i D.r. S,S. 
Errors of Sstiaat® •• 




1 • 3,S72.48 
2§ • X42,«.3«53 
26 146,2 .^,Q1 
 ^ 114,406.30 5,a».Sf 
23 119,m.f4 
MJttst«4t Method® k»mB.6k 
f < I 
fafel® f 
Analysis ©f aw^ianee 
for Tftsting 8®iti©as Against l^sidmal 
Sottret B.F. S,S.- 'B.F 
Errors of Sstiaat# 
: g3. • "••• 
Seetleaw 6 3#8?2r4S' 
leaidttal 25 142,413.53 
Sogtidas • i#sidttai 31 146>^4*01 
22 114,406.30 5,2».'Sf 
2g 146.$t5»93 
Adjmst®ii Settione $ 32,ll%m 5,353.27 
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jposiibl* In teaelting mgmg&t^  as bas hmm '4m<» 
iM the amly»is« With the ®MN»»ig»lfissiit vsilii® f ©r tii® t«tt of ta-
toseii^ ' aM, th« uppmreat Aivaatate ®f tfc® aopsrlaastal gf»ttp m» the 
©oatrai gwmp with mapmt to 14 «s-hi0*«eiA Ms tltap* 
pmm4, 0@»f4t« tt®. l»@k of igtatlstienj. 'si^ alfitiwet to tfc© 
b«tw««» the grmpa rm«iviBg a.mi tmt- f«!«iviag tttt#i4ag aid, awf ®©i^  
©laaioa &£ ijmiimtimmm &t amA aiil m«k t»» *4tfeli®M peaking m •ae-
psflnent wttb largw grcwip® -tewi availAl# J» thi» 9%mj, 
Tftble U 
Ajaaljsis ®f €©?ajl«i«« 
Sm f®siing Smtiam Agatast Mithia 
S«ups» P.f. $.3. 
i ;wi?« ef,Siti»t«.„. 
•s,s..' • 1.S, 
Seftions' 6 n»mm 
lltlila If m»ms^ u ^5#8t3.l7 4,118.14 
^S®«ti®iiS'* MitiiSa m . I12.SU.33 
AijietMt S®etloa» 6 46,^ 7.16 f,734.33 
,r • i.iif 
 ^i®y of »mm$,ryp %m poiats aii^ t b« ioiphasiasii fifat, the ®»-
*r«® dmigmM. mA pmceiumw plmm4 m4 matmllmd m that 
«tatl»t4«i^  aaal^ -@i« w^oli b® p©«gibl«« Si0h pla^saiiig 4® ttsmally ai- • 
i^W-strait4*«3f ^ssibl#, ^ 9m full ©f a.ira41abl® •tatittieal 
•• 
teehRi!iii.e® Is sttop©#. For imlam®',' it wotild hav® b®@n aiainistra-
tlTOly <liffi©ttl.t-to l»av# *ai,ataiiwd tlie «x$KsviMm% imder one iastra®-
tor and mm tfesn .gmmat®# ot siailar Itarning @aviro»@nt betw®«» 
s®etioa® wottli 'have b®9a diffictilt, Liketsis#, mat^iiag o^f atudents 
*dtfe resp#et te abiH*^ mA baekgromni a# r«3P.e®t«ci fcf ASE seoresj, 
pr®di@tiv« test aod hi^ s©lJ©o,3. p@r©@nttlt raik ia th« ®»|s®i4-
aeatsl and mntw&l grmpsi -wotiM har# 'been e»®©<iiiigly diffictilt, if 
not iapossible, Th® s®©OB<i point to be ii»»tioit®d is tft&t in the wse 
of covariaae®, w«itttalities ©©eiwring fush as the uaecftiai fr0<p@n®i®s 
in tte® aabelassftf, aast b® »8t. i©ww«r,. a^^reprtate statistical 
t®etaiicp®s haf® be®n iwel©p®cl ar« a'^ ailabl® to b« ft^Xi®4 to anieh 
©diieational iti^i«»« 
¥, MMMATim WE PliEDICTITC TiSt AKS TOE SBGRESSIOS PUNCflOi 
Wittt ms C0^1©t« iatft as p&mihl& aaiat«A»<l ttopofu^out th« eaarsm 
m. t»he stm«t«nts ®iirolle4 in EfttlieMtl©» Ik mA Mathematiea 
15 ^®r® earolMent co«fcinm«4, mmMmmhtm aat@rlal ws® available to 
b« «®«i in ®vaitt«tl»g work deo# ioitially ia sti^y. One pr©bl« 
was that of iaproving th« pr«4ietiv© tmst to maJce it mr^ @ffectiv© in 
futttP® tis®. An it«B saalysis of %h& t»8t pro*i<i«4 helpful infomation 
tcm&Ms tisat ma&, 
A. kmsljwis of til® Preiietive f«st 
la ©ri«r- to use of th© wsiglitM ej^ination s-ieore, 1, tfee 
©riterion of achievaseiii. in Mstb«isti®a 14, in 4®te»iiiinig wMeh of 
th« predictive t«sit it«® might be .improved., a tabulation aad« 
for eacb Mating the ftor»iE^ojSiag w»Sflit#d «asdaa.tion seore 
of eacli ps4»«r uai&r th® appropriate li@adiag, "right" or •'wroi^", 
depeniinf-on wkatber or not tti# fartiottl,ar pmp&r fead th« it@* ia 
qwstion ©h@eiwcl rigit or wm-ag, Tfeas, a aeeessaiy ^ewnt, the 
4iehot<»Ems variabl®, teM®Bey for mrm&t r©.8pons®, was at hai^-
for eoapmtatioa of tbe stAtistie, Mseiial r. IMtr tfe« asma^tioa 
of the teiKten^ for mrrmt wspoas# a»r»ally distrlbat'®^ aM 
a linear relationship «istiag b©tM#«Ei I atwi fM® diehotoramis obai> 
i«>taii®tie, tfe® Ms®rial r e«Bpafc«d for •a.eh test ite» d«t©rain®d 
th® relatioMahip betw®«a the r«#p«®e- on m itaa airf achiear®-
»ent in lathfl«ties i4« llh®r@ relationaliip was not at least M.g»i-
fleant% <liff«rent tmm « s@«iae«i population paraaeter v^ti® of aero,. 
m. 
it woili aa^ai* th® it«.- wouXd rwision in ©fd«r to inoreas® its 
eoatribtttion ira the test twsri preiieting Mgh &v low aehiw®asnt, 
Tb« fonwls ttse<l for tlie r e(Mspiti!.ti<Mis wm 
(|) •• C5.01) 
r^ l_, * bissiAal r / 
as i» first (iiehot«©ms ©ategeiy 
1 «B g«a©pal ataia of I 
(Ty . .U^dard Of I , 
p m pTOjptsrtioa of @%8®s ia first diehotcww»s 
eategeiy 
2 • height «f ©i^tete la iioraal eurr® dividing 
iiitilbatiQa int© tw© fsrts, ©f p auad (1 • p) 
The seorea ©f 159 stadMits w«p« »®®i f©r these, exaltations, fbe'i«sult« 
ar® lifted in fabi.® 12. fh« nsW for tsuting the sigBifie«®« 
of the feisexlal r»# me 
tm SLMJZ  ^ • C5.02) 
witih • 2) of fi?®@<iQi, 
Wmttp Smmu I. and 0-te«rs» Th« •disertoiRafit fttnction and i»«3.ti-
pl« biserial 1» Unpublished, «i«e©gi*a,|d3,«4 naatiseript. fh® l<iae«tional 




I%m MaljBis Bata 
for Pr@.iieiiv® Tsat 
; % 
Part X 
1 220.62 .56il5 .32.7»» 
2" 233.94 .34532 .33*^ • 
3 212.07 .5ii^76 .184 
4 256.f2 .18705 .415»« 
§ as.M .52518 am 
a6.47 .61151 
f , 226,i7 .53957 .39^ $ a6.7f .30863 .132 
f .41007 .2^ • 
10 a4f.i3 .08633 .265 
Part XI 
1 . lf7.1g .63309 -.036 
2 S&5.53 .53237 .090 
3 mm •35252 .035 
4 m.k3 .66137 .154 
5 231.73 .mm .561^ 
6 22B,M .48201 .36#» 
7 m»03 .28056 ,3»» g 
.76978 ,lfl 
f ^4.63 .2733S .551«* 
1© 254.94 .24460 .45^ 
at 
1 • m»m 
• Si|5tiia««fe at %% level. 
** Signijfi«aiit At lev«l 






1 2M.l$ • amm- .4^«* • 1 •• m.2,m •.mn .49.;p* 
3 253.36 .31655 
4 276,43 .lima .464^ 
1 280.05 .1510® .54#i« 
4 30f .C© .05755 .561«« 
f 264.33 .10791 
S 318.30 .07194 .65^ 
f 269.25 .05755 .35^ 
1© 353.00 .05036 .751»* 
n' 273.74 .33094 
12 310.10 .143SS ,73## 
JL3 337.S3 .04317 .6ii» 
Pari If 
I 200.19 .9^806 .06« 
a 211.11 .aoo7 .131 
3 215.65 .61151 .27^ 
4 200.70 .46043 .018 
5 238.19 .51799 .527^ 
4 m.47 .24460 .099 
 ^- flat 
•» •SipiiHesi^  .at 511 lm€k 
«* Sigatl'ieattt at lw@l 
i37 d®gr®®t of 
44 
S<*e ^©ttion of Jmstifieatlon ©f aslng the biserlal r in 
Qmm th@ value of p is verj low or rmtj high, p less than 
or «qttal to ,05 or p greater than or tqyial to .f5# aight tee raditd-. 
Th® latter ease did not oeeur in fabl® 12. la th® e as® of it«* 10 mi. 
itm 13 of P&rt in, #iil« p valu.« was only slightly higher than 
-,05' aad slightly less ttian .05, r««peotiv«3y, the "right" ©ategoiy 
eofttain«d th® three,highsst scores ia both eases, r®inforeing coBfi-
de»« in th© relatively high fei®erf.al r*f. Again it would 8@« that 
thos® items, at least, for whieh th© biserial r*s w@re not signifieant--
ly differant from zero st the 5g lev«l, ahouW hot® v©ry eritieal in* 
sptetion %dth a view towards rmlalma 
i®xtj til® iichotc^ was f©i*@d fe«twem th® g roap of atadent® r©» 
eeiviag th« lowest 40 w®iglit«<i 9mmlma.%im s®®r®e and th© r««aiiiiag 
gromp, eorresipoaiiag ia profortim to thos® wh© i««®iv®i mrk® of f 
in Mathw^tios 14 or irtio ^pped th« ©oars® ami to thos« -who r«®®lv«a 
»arte® of B or abov®, r@sp®etlv®lyi k M®«rial r w&a then oo^mtoci b@» 
%-mm x|_, th® prMietive t®st tot A .toor®, and this t®i^®ney to »©-
e®s®, Wilder the saa® asswftioES sM pmmAvKm® of the for«goiag dis--
eassion, the followiag value' was with ®0or®s for 137 stttdtntst 
%i® * Ms«rial r vala® iwiieatsd a rathtr hi# degwe of 
r®latioaship b@tw#«a th« prediction t»st seore tad th« t«i4eacy to sae» 
eess in M&th«aati©s 14. 
Bi Appraising the S®gr«ssioa Faaetioa 
Two spestioas were apparent in m «tt«pt to apprais® further th# 
41 
ms«£ttlJB©s8 ©f th® mgrmBiom @<pati©H ia -Chapter III. First, 
iiae®^ tlj@ regretsion ©qaation was -develop®# mslng pr©distiv©-»t«st 
partial »e®r@, Ij_, th® pefsiMlity «p©i® of th# use of th® pr®diettv@-
t«-®t total se©re, gi^ag mowi ®ff®etiw retMlts#. Smoad, did th© 
best eoabination of v»ri.abl@s prMiet- lath'^ iatie® 14 aohi®ir«itnt 
»0W 8-ff®©tiv®lf for sttt^ents Ao prowd t© b« in ttt® lew a^iev««t 
gromp tiian for all ©ttiars .ia th® sttt#-| aM, lik®wiie, ms pr«di©tii« 
store @ff©etive within th» gromp of «tttt®iits wh® proved to b® ia th# 
M# ac5iiiw««ent gro^^ eo^r«i *dtfe all ©th«rs? 
In d«-r®l©piBg an approaeM t© foregoing '<peations, ttee initidl 
ft«p was t© e^ttt«.a r®gr®iai« •qiiatioii imolvlng th@ origiiial .US 
jitttieiits ftwi with the s«« mritbles «ii®pt for & tabotitrntioa of 
for indftr th® »«• p'oe^dwrw -a® «i«»«rlb«4 ia Shapter III, th® r®» 
iid.tiag ©fuation wm 
Je - 10,6l3fl297a4 - .tfai02fQ% - .^ 6f4lOipc  ^ (5,03) 
k MMliiple regi^^sioa ©@®£fiei#at w an tli®n eoMpttttd, This resalt, 
1 •. ,?37, was e©nai4®rably lii^er tfeaa tli« E for the b®»t eoaijiaatioa 
of Tariables in Chapter IIX., 
fh® ®eond step -involved tht ehiiiging of ®qttatiott C5*Q3) 
s®©re fom and thm eoapiating a T* valm® for «aeii of the llfi atadeot®, 
Likewise, using th© o©®ffiei®rits listed in fabl® 2 for .th@ ooaisiaatlon 
©f variabl«t Ig, «n4 % fwag eoi^twi for .©aeh of th« 
Mwm US #ttti«it®-» 4 of D "rain®® was thm e«^«ted by t&Icinf 
46 
afewlmt'® will# of th« b©tw««n th« »sttaai« ««t ill# 
i^iglited nxmdM&tim 8«©p@ I for eash atti4«kt,, as 0 « 1- X | SJal-
for m&h stttflsiii.. 
Under th# aasiMpti®n that tb«s« i aad c' valmws woaM provide ecss®-
parabl® ©f th« «ffeetiv©ae8i et pr@dl©ii<Mi of lstliw»ti©s 14 
aehis'rtneat, tti® diffsrtnees b@tii»@ii a@aa D md D* iraltt®« @f 
both a Im a<M@v«ia«Bt gHjmp, m<A a ki^ aehlet«m^t fjwp wr@ perf©m®d«. 
Sine© tliSia® 'iatft nmm obviott»l|' pairti. ^ a high eerrelatien wmM l>® 
b@tw#«»tlie 0«s aad D*'s# « foiwla ©f th® usttsl typ® f®r 
paired 4M.t& *a® tts©4t. 
larljji a ierl'es of S*' iral««s %f»s asing &g S* • | "" '5^ I 
i 5 M )  
for (M -'J.) Angmms of frstdoaj,. and whew 
1 » mem of S vali## 
f*• * m»m ©f 0* f^ma 
i » (D • f) 
4* m (B* , — -d' ) 
I ttwb«r ©f eases ia tfe® gresip 
For ih® gromp of gtiideais of low aelii«v««i in Maih«atic« 14# 
apprexJ^i^y tte lowtr 3Q$' of f amrm {1^ titvdm^s) mm seleeted^. 
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m 
asaiis ©f th@ l©w«r statets sai tfe# r«aiB^®r ©f the Hi st«d«iA8. 
A foimla ©f til® mittal tfp® for aapai'spsd data 'was ustdt 
t  «  ^ - ^ 2  •  ( 5 , 0 5 )  
' 2 4 ^ - 2 4 ®  / % - H j  
.. # .-iSm m 
# ig - a ^ * 
ioT • I2 - 't) d«gi««s ©f fr®ad«,. 
 ^» mmm of B*' iralii®# im firtt giwip of aA«iS®»t« 
'I2 • 5' ml«e» im steeisd' gr©«p of studeats 
 ^ •• Sgl 
. dg * CO2 *• 
« wmk»r of !» fl.r8t' gTOwp 
»2 iK t^r ©f st^ ®iit» in «ee®Bi gmv  ^
0* mr» «.®ed rathsp thaw 0 valm®® b®e-aa»® of th@ n^ajrent adTa»-
iag« ia pwiietiea alpta  ^deawwitmtsd in ttii^  nitlier than th« 
i?#8uits ©f tli# era t^atien® wert as f®li©*9j| mml4»rlns th« icif a i^®w-' 
mmt gmrnp m the first groapt 
 ^• 60,^  
"Sg • 54*3  ^
t » 2.784, •& fei#ly sigaifi®Mt iralm# for 1X6 d«» 
gr©@s ©f fr««  ^
With th® »•». D* t&lm ©f til® 7® studenti being »»ller than th® ®b«i 
of th« 40 sttrteats# evid#!!®® indieat«d th® beat r^ gressiea e«3 i^iiatioii 
4f 
ws mhl&fmmt vithia th© Im grmp m miimtimlj as 
•wtthia the r««ialQg stm<i«it». 
Again asing D* walm», a slullar t*t®st wing fowiXa (5 #05) was 
im<ok»d to t#it the between msm ©f th® upj>®r 12 students 
aM iyie imsiniftg 104 st«d®nts. l«sttlti ®f compatatioas wer® as fol-
l«w», ©©nsiisriiig th© mpp« 12 sttt4®iits th® first greipi 
Ig • m.m$ 
% « .344# « iK>a-®4faifie«t ralas for 116 d®gre«# 
©f ff»«4« 
Wiile th® m&m of th® mmni-grmp, tot 106 ®tmd,«ats, vm «e»®«iiat 
ffl»ll®r than that of the first gmmp^. th«r# wm little evidmce to 
support a eontlasioB that the li©»t r«gr@isioa isvolviag 
pr»ii©ted &ehi®v«tteBt l@»s mttm&tXmlj tm th® high s^immml 
gmvip thaja all ©thers is th® stii%, io%»wr, th#r« was m 
of fflore mftmtim pr^&tim within th« hi# growp, on® 
®f th® grott|>a for whieh as# of the r®gr®ssi«o •qaatisa had been aiH 
tioipatei, 
e, a® IJltijmte Qommm, A0hi@v«»«t in Math«ft&ti#s of PiiMSie® 
Ih® for«goi-ai r®»ark® have all had t© d© with a6hiev«mt in 
latheaaties 14« fh« ®®@®M f«»«st«r ©©urse laith«ati©ii 15 wa® the 
altiaat® eoiwern ©f both ®ttti®nt« and faemlty. Ihe eo:nse'epient 
tioii was whsther er not tt«p® me statiatieal ml€mm aviAl^le to 
5© 
iliw my i®gr«e ©f «@»®|ation. toetw«#a aehi®v«®iit i» th« e®ars« 
and a<fl5l«ir«»»t.ia th© amend saaeater's W0i?k« 
One a|>pr©»®li lo tfe« qasstioa raised that wm poiri.bl® f«a data 
at h«ad wm ad?Slti#nd a®e ©f bimrial v, A ii-elioti^ wits i®t mp m 
th« vailafel# t«nd«n©y to sweeM in Matliemtie# 15i first, these »t«* 
dents did aot ©aroll.ia •@0«ps% tkisa whO' d»pp®i friw th© 
mwta f^ and Ikmm who r-eetivM th« 2| 3.#w«st s#®r«8 ®f a wi '^Sd e»-
adaation m&m in Math«»ti®» 15, siwHar in d®tail t© tisat for Math®-
s»ti«s 14; l^os® .gtttd@nt® #Jo r®o-«lved th® 29 M#«st s@or«® 
in th® lath«aafcie» 15 wi^ttd txaaination seore, eorr®sp®ndiag s©»-
mtoAt to ®tt«e««®fttl adiievaasnt ia tli« ©oiars«» Wi© §3 stadmt® .-with 
weighted «xi«djaati©ii ssores available were only a. portion of thos® ®fi(-
roll«d in th® second s«Be®t»r ©oars®  ^ aM th® • 23 lowest seores pro­
bably eorf^spond to marks of F and S* The first diehotca^ inelwi«d a 
total of 106 itttdents,. • Assiaing s linear r«Clatioa®hip betwea 
Ma^waties 14 eriterioa of a<flii®ir«i«t|: and. th® tendency to stteeeed 
in Maiai@»9tios 15# and al»© astttmii^ this tmdeney to b® noMally <a.s-
tribmted, t wa®' ©oi^ttted for th® two variables ttsii)^ forwla 
{5.01)t r|j|g • *il5» This «irid«a«« iradieatM a definite reJlAtionsliip 
between lfath«B&ti©s 14 aAi«v««nt ^d th® tendeney to sweoeed in 
Mathwiaties 15. 
further evid«ie« of eaeh a r^«tion#hipj> • tho-o^ overlapping soae-
i^at the foregoing! was found by ©o>^tlng ® eorrelation ooeffieieat 
beti*0@n the weiiJited ©xoiiaatioa scores for the eawses, for those 
52 ®tad«ttts on wh©» data were avrf lable4 this gave' a v&Me r » ,^22m 
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fmm th# d@t©rlfe®d. It apptsrtd theirs was »«© Jmstifl-
©atioft fur asataing th® «3ii»i@ae« ©f at least m 4»grm ©f 
wlatioasMp b®tw«®n a l^#v«5i«at in M&thmAim 14 ani Mathwatie® I5, 
Axw effort to aid lew i^lity students ia the feasi© woric ©f th@ 
first ®Ottr®® api»ars to have »oa« jmstif4,emit®B isltt a iriew towaiti 
mmtnAlf i«es@«ifttl •^ ifrtamt la'tfe® ®©ettt4 murrn* fhi# entdlla 
ft mntimiBg a'fpraltal ©f tfe« pr®dietiv© »«3l3«wii, pertjape &t the ®ori 
detsribsi. in tM» tfeapter, ia o,rd®r t© seettre aaxiwim eff@§ttif©ii«ss in ' 
Its ability t® th® i»t«tial^ ly <i«fiei«t studeat. 
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Tl. swan , 
fhe Iw©' 8«a®at@.ri» worie tm loathflafttiea r®<pire<i of a«®#re# 
Golleg# stud«ais at OraiCtt Oniveysity 1® tti« soar©® ef gr®at aiffl®»lt|f 
£^r mmf ^vAm%s,. .fh® first s«ii«s%#r eeare®, lafchswatie® Ht i»v®rs 
woris threugh ^gebr% prt^aratoif to th® sseond 
•®©Ws®, Istfewtles 15» • Th« latter d@alt with fairly eei^lftx 
^ pr<^l«B3 ®f fi»iM5© stteh M bdniSj, ®Inking «i aaortiaation, all 
Iro® viti^ijats of 'both the inwttor and .©i-eiitor. eowi©re« sta-
4«iitt hav® little baotcgroaad ®r ^titad® f©r the work, and mortality ia 
th® #®wt®s has be«n «@«4iii#y high.' fo©# the work ©f tti© first 
tomrse is' of aaeh m ®lea«tary mtmre that students ©f superior hmk* 
gmmd audi ability are seldoa #ialla»g<^, 
A e€^r<rti«asiv@ sttidy of ti» foregoiiig pr®blaa amy r®» 
s«ar®h t©©hiii-qu«s aad a ir»ri«ty of ®t«tistieal tre&tasats. A diseas-
sioa of th© approach aad method meA vm th© piirpose of thi« study, 
•Of first coBfisra was th# €«v«l©j»mt ©f a pr@di©tif« 0eh«« for 
©lassifyii^ potsatimlly iefieient aai s'ttp«rf.or ®fc»l®nt« in Kath«»aties 
14» A is-eii^tif© t«tt was 4®wl©p®dl ms part of th® sch®*, cwwsiit-
ing ctf s iapl® •artthaetieai «»i^«s aad st»t«i- pr©liL®as,k simple alg«- -
braie #<pati0n®, aad fwiational r«latioaAips* Preliainaiy adaiwda-
tration of'a sl*ilar twt provided valwable iitfoimtion for'detwnaining 
itfffla to 'iiieltt4@ in the 'pi^ietivt test* Bmnn wmm 4w@lope4 for 
®aoh stttdtnt ia two foimti a total ®®©r®| ami, & partial score, 
^Aiieh ' aot imlud® results of^ that s®#ti©it of th» toft inf^vtng 
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A equation was th@a 4®v®l©f«d using Xtg m om ©f th® 
indepmiteHt variables* Them were 118 ittideni® eai^lled in Mattjeaa-
ti@® 14 i» th® f^all of 1949 fei* wh<* aeeiei data w®re aTailibl® t&r 
this part of the study, Oth®r iadependsnt variables, s®leate4 irm 
3?@adi3y awila&l® i»egoi€s, mm tha AOS Q-seore the ASl I»»®tor# 
I3, and the high Mhool gr^ uating ela,a pa««.tiU rank X .^ D.p.». 
€eat vailabi© .1 wsa a w#lfhted '©Miiaatiea scor® developed ivom <le» 
• partaental exaiaation® in Iatli«»«ti®» 14^ tfe® eriterion-of-aehieve* 
m«Jit ia th® ooar»»« 
laeh of the iomgoi&g indepaaSent variable® was. deleted in turn 
imm the r««.p®etlve regrctsioii §m&iimtlm, begimiag with ©nat of 
th@ @<»Mttatiott of. the i&ur mrls^les Xgg Ig, Xy X^, the los» <iu« t© 
•SMteh deletion was t®®t@«i aiisS f©«i^ to b® noa*'rf,gnifi@fi«t oaly in the 
ea®« ©f Hi© r«sttlting best eoaMnatioa of fsilabl®® g$.ve th® ®<|ua« 
tion, €«Tiati©» f®«t 
vihem ia •stlaiate of y. fh® iailtipl® eorrelatioa eo®ffi©i©nt»s 
vala® was *661, 
D®f^ops©iit of ittsh s regreasioa ©qmatioa at th© bttginniiJtg of th« 
®ttt%- ms iiiposoiblt bseatti® oi the la®k ©f a sriteriLon of a©hi®v«®at 
VMlable. 0oas«q«0iitly, in oritr t© «ov@ a,h««<i with aid t© sttt<i««its 
in M«th«»atica 14 «id to provide a ba,»i« for ©valuatiag smh aid,, aa 
was s®t up inwlviatg the prMietive t®®t alon®. fhis 
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Iwviolved oialy |jre4iet«t l.@W"Siehi@v<M«nt ituients, tet a 
eritissl review of the prMi«tiv®»t«8i resttlts gav® litti® baais for 
elassifyiiig aif- as pot^ tially smpa r^iop. 
Sinse the prtdietive-test partiA wor® did not in^ad© work !» 
aigebra ani mm  ^ of the stadeftts in lathewaties 14 laeked b«KgrottM 
ia the partial oeca*# *s ms®i as the 'eritsiloja of potential 
.dtafisieiiffiy, fh# |>©t«atially 'd f^leieat »t«i®iit# wsr® alrsiwty «ttr©ll«i 
ia th© 8®^en geetions of th® eeurs®, i^teB th® predictive test wm &d-
ai,aisttr®d« Etadom selestion of th» predisted low studeats was »ad« 
fvm the #w« stttioas, 33 stmd»»t8 «®0ign.«d t© lh« @'saperimn%^ 
grewp and 33 @tiid«nta to tii» e©Bt»l gmup, fh® «3qp®ritt«mtal group 
r@e®lwi «^pr©3daat»ly %m htiart p«r •mmk ©f regular review work wM®r 
sttiJient ttttors. the mutiml gromf reesived the tt»tal trestaent af­
forded latin«Baati«s 14 stmdwts, which Jaeteded Me®ss t© the five in-
straetew iav^ved for astistme®. Despite efforts to aaintaiii en* 
.roUaeat,. the @»i of' th®" eeaester the aiaiber ©f stMants for whoM 
e«*pl@te data were avail«lil® iriapped t® 16 es r^iwital etrndente aad 
If ©oatrol ®ttti@at»« 
8«spit® the eiftall i«j*er of stttdeats with data avsAlabl® for 
aaalysis «ad th© Mlcelilieod of indeeisive results, statistical analy­
sis, was developed. Since «a®qaal freqmmsies existed in the smbelasees 
of the expsiliiental daaiga, Q©v«lsaee aialyeis a® d®v®lop®d. f@m  ^
Fei. ^Oewral solmttm ©f the malysi® of varianse aid ©•&-
varianee la the emse of ime-i^ al or disproi^ rtioaat® nuAers of obser-
vatioas ia the eubelAssei. p, 43-51* SapubliAed Ph»D» thesis. 
MifflM^olls, maaesota, CMversity of Minneaoti. Mbrary, 1941# 
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wat mssd* lliwler th® «##w8ption of «^«s>t@d «qiial frs^eraelee lit th® 
iabela«s.«s ©f'the popalatlon, whieli assuaptionww tested, this pro-
eedttr®- gme m approxlaat® solmtien to th® proble®. th,e w@i#t®d ex* 
affiinatioa sc©r® I, was use4 again aa th@ eriterioB of achievement in 
latheaaties 14» The aem of the ®^«ri»ental»fi?©ttp w®ightt#««!Emii»* 
tion ®®op«s ms e«ffl^»re<i fawrafely to a mom t&Lue of 130,il 
ioF th® eoBti-ol. • With mat^l ea. variables h» md as 
was. iniie&twi'.bj ttae ptml&us ^rk'im mgrmsion, hmmm, this dif-
i®rmm- pTQvM to b@ of n© aigaifieme®. i«8fit@ th® laek of -stati®-
tieal signifitam® in the <iiff®reH®® between th® groups reeeiving AtuSt 
not r®©®iving tutoring «iti, eoisfilusioni ©f ineffe-etiveraess of suc^ 
aid «ist b« ndthhtW peMing aa e^@*liie»t with i&rger group® than 
mT% available in this stu^-. 
A eostlRttia® ®fnraisal ©f the frsiistiv® seh«w wouM b® desir^ 
• able in, aa' effort to nmurm jnajdjim ability of th® seh«® to differ*-
•«iitiat« pot®Bti»lly d®fiei©iit ^studtnts or p©t«tially superior stu­
dents. Following ar® mm^ of the t«etonlqu®s «»@d and eonelusiottt 
r®aeh®d in, attwnpting sueh walustlout 
,(1) Biseriftl r*® eoaputM for eaoh item of the predietive test 
using Math«»tief 14 »0hieir«ent eriterion md rmpona® tmdmoy, 
"right" or "wmngf" gave a» indis&tion of the coaatribution of ©aeh 
lt«, . 
•(2) A rather hi# degro© of relationship ®ad9t®4 b9tmm the pr»* 
<iietiv©»t@at total i©or@ and th© tsademy to sueoe^d ia Math«atics 14 
AS intiie#t»d toy a biaorial r value of »f33'*. . 
li 
Oi iii a WfWiisieii ia^rolflag ih® pi*tilet4w* 
•t@«i total !«©», «® opfO'Sti t© ttt# ©»« liivolviag th« p&ittal. 
preiitt a0» • aewiit®ly for low sfettitats, fe«it also «•!« ae-
e«r«t#J.|' for all stiiieiit® m ifeow by tfe# hightr^ E vain® of .tl?* 
14) ftoi® r©g..r«s«lMi ««pat4©R iav©lvii% th« pr®iistlf«»t®»t tot^ 
m&m ^4 a®t :pfeii«t «4gidfl®®»tly »©» for feigh 
mm% • st«i«tt« thaa 4M th® iofolvia^ pkrtlsl sftor®. 
i 3) fmUQtim *ttailii tfet giw '^ of itmisntf ©f low «lii®v«i®iit 
w»§ l«g« tto« i«itfeia th# i»ap« 
(6) Preiletiea idtliia tli« hi# ailil®v*»iit gipoiip ©f ttwdtHfes ww 
l«#s tomt m%' #igiiif4«aiit.ly, th-aa ndthio t&# 
gtmp* 
( 7 )  k t  l«&8t m mwiimiy of r-mMMmaMp h^mm 
M&Uima.tlm 1% «©hiw«wiit m4 »hiiiir««@at ia lath««$t4e® 15# t«ii^ag 
to 0.r® sm0 Jttstifltatioii to tffotia to «i4 st«d«ta ta i»8te 
wost la ttj® kopt of @r«tintl m@m»§ ta lath«atie« 15. 
Fxm th® iomg^irSg mmmt, tb@ ®&min§ st«tei 
waroanted witii rm^&t to latipoittitoiy ©oai?®«® i» latii«iat4e® of 
fimiw®. Potentially ci«flei«at •®ttt4«it# aa  ^te® |if«ii®t«i wttfe It ^>g3P®® 
of aeear«y Jttstiffi^  I4i« t£m«, ©ffort and «xi>«b«® of pre<M.otl©a 
ia ,®tttd«iit p«r®eiai«l mutim*; Student tat«ri=al aid nwlNably is 
tiv® l«t l&ek of ft slfiiifi#«t'aiff#!«!««, witti tfa« wallf of 
wrailablt stDtdtBti, aigg«st-® tto« •possiyiits' of otbtp t#aeh* 
iiig pp©«©iaT0s, @m«fe A« shae^Sm it thmt to a fowiMltottr oottr#«, 
for p©t«Btlally 4efle4«t »tttd«»tf. 
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Sstimatioii PAIt I 8 mlmt@e 
Writ® the ©f th© olo«0at mmmp to yottr ©atioation in th® msmr. 
Mank. 
1. 
tost Ca) 40 (b) 33 (e) 45 (i) ^04 {«) 500 
2* 18»fM X 423,3 
Attst (&) m2»3 (h) m3*l (e) m23 (d) 7065 {•) 79,360 2. 
3. 720.f 1S3.4 • 411.34 • 18.2 •• 1S7.36 
mat («} 470 (b) 300 (e) 250 Cd) 19© (®) 400 3. 
4. U7*3 T 87.a 
1474 
lust <s)*.65 (b) .52 (®) .04 (<3) 3.1 Ct) .40 4. 
5. i refrigerator ©aats |25f,95 1®®8 15  ^ iiseeunt for easli. 
. iSlia-t is tti® ea»li prieef 
Amt (a) 1230 m 1210 (&) |220 (i) |250 C#) |240 5. 
4. Foar-sewnths is 'what percent? 
AH®, (a) 42 (b) 55 C«) 47 (d) 74 («) 48 4. 
7. If 71 nails ®©st li ©enta,. woali 1^# nails eost? 
toss {$.) la.ao ih) |t,oo ;C®) 12.50 (a) |i.^  Ce) 13.0© 7. 
S. .2437.3^X .0012 
Anm lB.) 45.2 ih) 7.13 (e) (4) .24 (e) #3.3 S. 
9» 4 — X 4 ' 
Lit <»)  ^ (b) 241 '^ (®) a4| (e) 2$ 9. 
10. S3 r^#s8 3 J as-
last  ^(a) 3. a§ (b) 325 Ce) .0325 Cd) .325 <®) 32500 10. 
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lAW • 
0o» t^aiioii Part II 12 aimt®® 
Writ® fmr answer in tto® iiidi©at«i blank. 
I, Mdt 62m 4- 362 . 1476 + IS 
Answer 
1  ^
2, IftilMplyi I ^8. It. 10 in, $ 2# 
3.'Mfi«l#s 7'lir®. 10 xaia, S 8®a. W 3 
4» '2  ^<jf 2g is'Aatf 4. 





8. iaj.3 3E 1.06 - f 8* 
$. 312 is of >^at Wi^ rf 9* 





Wilte/your mm»T in tii@ iadisatid blaift:# Answer 
1. aolw tor M 3x.» 7 1* 
2. S©iv« tor xs § * 5 Z, 3 — 
3» $<3lm for m f - i - I 3. 
4* Solve for  ^  ^  ^ —— 
• §. Solve, for x aad ys 2x - 3y » 5 '  ^ 5* x » 
• X - 4y " 5  ^ y * . 
6.\If log 32,5.47 «. a. 51251, wliat 4o#» log ,003254? eqoat ' 6. 
7, It log 2.241 - .35430 and log a.262 « .35449, what <lo®s 
log of 2.261? 7. 
®» 4  ^  ^
. .ul, 
10. If log 2 « .3010 and 1©« 3 » .4771, what ,ls log $% 10. 
11. Oiv®ai I - FIT. ,Solv® for 1, 11. 





mt® the ..letter of the eerrset aaswr ia th® answer blank. 
1» On® d®y a boy ®a»ght.F fish, then ^ave A of them awsf. The !• 
n«t. day he oaw^it S fiA aore and ®oM half of th«. low 
m&w^ f i®h tlid h« have left? 
C a ) F + l » ^ '  ( b )  F  -  A  •  ^  C e ) F  +  A # ^  
(d) F • .4 - i (e) ion# of these 
2. One K>11 of'wire idll wash f feet,- Um masay tolle of 2. 
sueh wire are needed to reaeh f feetf 
(a) (b) I Co) f X F (i) f 4 F (e) lone these' 
3, ''^ oha ha® |2 aor© thm Jia, If .^oha has |X, how ®ioh does 3. 
Jia. have! 
(a) 2. • ac (b) I 4. X (c) ax (d) x - 1 (e) ione'of these 
4* If 5 book® are bought for  ^per book and lO- books are bought 4* 
for |y per book, what is the average cost of ea.eh book? 
5. Oivent I « PET, If P mi f are ttneianged and B it ioi&lei, 5. 
nftiat,happeas to I?• 
(a) lenaina uiKfliang^ (b) I® halved (e) la dcmbled 
(d) Mone of these ^ 
6, Givem I * PEf, If I aai E are unohanged, and P is halved, 
ndiat h^pens to f? 
(a) EttBslns wnehanged (b) Is halved (c) Is dombled ' 
(d) lone of these 
(a) .1^1 1 • ih) x,|,y (e) 
